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Ihe Procesdinga of the Alr Force Materisly
“adoratory Fiftieth Annivertary Conference on Cote
tosior f MILitary ang Aecrospece Equioment, held
{n Denver Bay 12:39, 1357, live baen fscuedott)
Some seventy poecers covering oll awpecty ¢f corpo~
110n erw lerrdwes {n SheLT Sassviy,  The indiside
VSl DPrvers were reviewed an the two previcus (MIC
Reviews on Correnicn and Competibility dated October
13, 1397, and Cecesoer 19, 1967,

A lftereture survey on 28ind; ercsion has
teen reiesved By Aritene Arsenal ) The survey
toncivdes taes rain er0sion 18 expected to be very
1 icus with #ost noseecone materialsy when the
sisslie nove-cone radius 1s 1evs than 0.5 feot and
1t 18 osrslng thr~wan rain e velocities greater
than XX0 ft/sec. Iquations are svailsble for esti~
Btirg the penetistion of ind{vidual raindroos Into
ductile metsls ard ableting surfaces at velocities
%o J0.00C (t/sac. Reinerosion damage svcarently 1s
Feduced as tre thtikness of the molten adlative
astarial on the rote cone fi Inkzeaved. Nose=cone
321kes have teen effective in reducing ralne=erceion
Samege 2t ‘wiccities of & few thousand fest per
vecond,

The etfect cn corrosion Tesistance of boron-
fider sirengtmening of slumioum, ccoper, and nickel
Nas been Tvoorted by Aveo.dd)  The boron elther nad
ne affect on, or sligatly sshenced, the corrosion
retas of thevs satarisls in chloride solutions or
{n ofr oxidation. Ia sadition, Uw slusimarcoron
CompOsites NCWed A IOMSWRAT GTestAT COTTOSION Iate
in Suffered solutlons at o & and o slightly Ge=
Cresned rate at sd 4 end 10 (48 comoared with those
without doronts T4 presence of toron in nitkel
Accolezated thw corroslon in sluminmm sulfate solv-
tions.

The effect of tohibltors on the corrosion of
Sluminum, weoresium, stainless steel, and titaniuein
W0q contsining soded mater has been studled at the
Ayrevpace Corporationdd ¥/ Carrvsion tests were cone
ductad ¢t 19,3 C {299 F) for pericds rangirg f2on
13 o 0 deys. Macnlum fluorosulfonats (NLSCHF)
appesred to de the pest ot the inhibitors investis
qateds Other promlsing inhibitors were phosohorus
pentafiuoride, pnotpnorus trifluoride, and potassium
fluorosulfonate. 1he long=term effects of the ine
Mbitors on corrosion perforssnce and helr effects
on propellant perforsence werv not ttudied.

ispact data for slumimm and titinlum alloys
sre being ceternired by McDomeil Oouglas as part
of & sty on the erqineering tehavior of tankage
setertals in Hquid propetlantad®) Sundan KA
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spwnecun Lsoset fOILE Tat 70 £4-1b) 1adicated Urat
01476 aliaimam wes ot (308K vensitive an D;l‘n »
or liquld fl.oring but was izcact semitive In Cify
3¢ temperatures Metween ~30 C . <44 5] and the tolle
Ing points =14 C (6.8 F). Undifiea \MA roen-cue
lapact 22143 revenled that T1esAlad/ siloy mas not
1mpact sensitive in N-O4p Dut wes laceit temsitive
M 423 fialb In Clib " e-lag,
» Ta Mg 423 )

Ceaezal

The effect of a delonized weter rinse after
wlfurlc scid=vodium dishromate treasment on th
adnesive=bonoing charscteristics of X026 slumirum
Ras been studled Dy PLEatindy Arsenslanbi  Limersions
Teater than 13 simutes in defonized water st &0 C
140 F} produced sn iridescent fila on the shmimme 1]
and 8 subsequent loss In sdhestive bondability. A
My srated oxide layer (A0 2405 1200 A thick wes
fourd on the surface of these soecimens, Multi-
valent campounds scded 0 Uhe water were found to
preferentially sbsord into the al'minm oxide and
block the entznce of water, theredy preventing
hydzation of the oxide, a4 wditizn to the celon=
1249 water (st pH Delow 2} of euitinlent compounds
such ss 304, Mgi04, $1Cas NaglreCy, XapSCa, Felly, »
and FeCly way *=commended 20 3ive QVcd bnding sur=
facess Alkallne comoounds tuch ss NadDy, NapyT3,
and K. were not recommenced becaure they attsck
and dlscolor the alumirum,

|2 oS S ] Loy

Research on 8n accelerated stress—corrosion, )
test for slumimam alicys 31 ccntituing at Xalser.i?)

A continuous lomersion tn } percent KaCla2 percent
KoleoOp soluticn ot pH 4 21q €0 C way found 1o be
effective fn sepazating tre tenpers of 2024, 3217,
and 7073 allovs that exnibit borderline and saatmum
resistance td cracking 1n the shortetrinsvetse
2trection of fabrication. Ihe salt-dichrcmote tost
s4de Uwie sepirations in | seek OF lets compIred
with 20 days in slternate Lemrrsion in 3.3 percess
YaCl soluticn. C-ring specimens gave the bett cor~
Telation Detwien the tmo tast BeUCOs, lenslle :
specimens L1/3~1nch dlameter]) dld rot dlsays giwe \
an A0gTessive st §n the taltedichAromates teste H
specifically with the tesoers of the 2219 and 707
a1loys wnich exhibited Dorceriine resistance to
cracxings

Research on the exfolistion and strese~
eorrosisn haractaristics of “Mghettzength heate
trestadle, alumins alloy plate Rss been summarized
by Alcoasld) Spectaens wery evaludted in merine
and incdustzial amospheric tesiy avd in actdified

o Colomzus, Qo 4321
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(oM 3) 3 percent MxCl 5t 120 F {rxfollation tests
only) av in 1.9 percent KaCl by siternste tmmd-
ston (stress corraelon only), Sveceptiblitty *o
enfolisticon in 700 series 8llovs in the T4 tespers
et 2000 series allovs tn e T3 and T4 temoers ine
creased os plate thlckeas decredted, with sisimm
suscentitiiity belng at sbout O0.13C to 0.7°0 1~ch.
Allovs 03413510 PI.9-T8%L, and 70TV-TTI0L Med Uw
Saxlem reststacce t0 stressecotrosion Iracking,
tisteining shogt=transverse sizessed six Simed as
FTeat 8 those sustained by 70731631 Ut Maving
cnly 80 10 90 rercent of the strerqth of TCIS-T6%1,
Alloys 2000-T6%1, 7001-17833,
nearly e seme strength as 70737651, but resisted
siressecorroeion 418:xing 1n the short-treniverse
direction st stress levels sbout four times qreates
than those sustalred by T07S-T651.

Oouglas Alrczaft has studled the thresdoid
stress levels 0 cause stress-corresion cracaing in
synthetic sesweter altermate iowersion tests of
slumirum slloss 2014-78, X2021-18E31, 024-131,
219-167, X7002-T6, 7039-T64, and 7106=16.(3) Un-
welded 1heet and plate specimens of elivys 314
MOt crack {n 200-hour tests at stress lcadings of
79 percent of the vield strength (long=transverse
directicn), Unnotc'ed and notched specimens of
alloys in all other conditions 8180 survived tests
4T T3 percent of yleld strength excest those listed
belows

As woldeds 2014-16, 2021-T8E31, 2024-T31

Postmeld srtificial sges 2014=T6, 7106-16

Portweld tolution treatment plus artificiel
Qe 2014-T6, 021-TSEI}, 219-787,
7039-T64, 7106=T8,

Alcos has Lssuet the first anmual revott on
crack-initiatica phenomena in the stress correaion
of alualnus allovs.(10) Studles were made with
tuning=fort specimens of 2219 ard 7079 alloys ex=
Posed o NaCl=AlCI3=HCL solution at pH 1. The only
significant microstructural featuras that influenced
cracr Initiation sppeared to be grain shape, struce
tural directionality, and recrystallization which
control the orlentation of the corroslon=susceotidle
Qrein=douncary paths with respect to the streesing
direction, No correlaticns could be odbtained with
constituent particles, zones axd precipitate thin
graing, boundary precipitate particles, dislocations,
or surface 1rrequisrities such #s plts or scratches
(except when they coincided with 8 grain boundsry).

The role of dislocations in the stresse
corrosion ¢zacking of slumimm slloys {s being
ctudied at Rocketdyne.ill) Experiments Dave bteen
sonsucted with 7075 alloy to relate dislocatisn
mobllity with the capacity of the TIJ tesper to
plasticatly deform at the root of & xwtch, wheress
the 16 temper dows not readily deform. Tests ot
sralied inade of 33 to 190 pounds have been cone

< ducted i1 an Instron machine with Venotch Quarpy

lorgitudinel ortentations of the original forgings.
¥ values caleulated

m/:wch-m taken from the shoztetransverse and
£ ]

from the slope of & log=log

SRR plot of the spplied 1osd versus telastion tise o=
FETFRITINE vooled that dislocation modllity incressed with in-

creasing 1oad, was Jower in the 76 than in the TN
and was higher in the longitudinal direc~
tion than in the short=transverse direction, par-

e tlcularly st the lower losds,

R, ciy

t e,

QEXaIM e i m

A report o the corroeion of terviiiam L
deent 13sued by tw Deferyy Betsls I~formation Cen-
ter {12} Cots are interpreced f23 corraetcn in o
veriety of ewirirmenty (=11 ding s'moscreric 3=
DIsure, #cidy, 4ir2ile, [1esh eeter, s4rine weter,
Fver, crnie LiZilos, 0 muten sateriale (metals
and normetaltsi. 3tzess—crrosicn zrecaing, galvanic
corrosion, 4nd protectite ccatings ez also dis-
cussed,

M CF TOCNLIASE LTV

Aiesls

The effect of plchling on the properties of
=130 steel Das been studied by the Navel Aoplied
Scionce Ladoratorv.iid) Results Indicated that
H=120 couid be plekled by the standizd Kavy rff-80
pickling procedure without incalreent of notche-
toughnets properties, signlfizant a%teck of the
oetel, or excessive smut formatisn. A “drastic”
pickle conteiming A25 and no Inhieiter wpsized the
propertios of H«130, dut =uch of each of e prup=
erties was restored after dolli~g in weter to re-
wove hydrogen,

Stairigss Sesety

Lockhesd reports only swerfizial staining of
brazed tubing joints after 90 dave' cutdoor en=
posur> at Vandenberq Alr Force Base.{14) Types
321-1/8 H 373 Type 304 L stainless steel tubing were
{nduction drazed with Aeroouip f1ttings (Type Y04 L)
and ASTH B 260 (82Au=18X1). Soecimens were eaposed
focing the ocean adout X0 vards {rom e wter
during the calendar period Cctaber 16, 1966, to
February 16, 19467,

The possidle role of corrosica~orocduced
hrydrogen in the lntergracwiar failures of nonsensi-
tized Type X04 sla2ln strel fe) ¢ldading in
DOL1irg-weter=reactsT Sorvice has been studied by
General £lectricA1S)  Stresse? notched tensile
pecimans weTe cathodically chazged in 4 percent
H%04 contalning As03. Cracking falluzes occurres
at high tansile 1oads and were accompanied by severe
plastic oeformaticn wnich pretadly caused tig=
nlficant lattice transformation from & face= to
bodywcentered cubic structure on preferred crystal-
lograpnic planes. Cracks were doth transgranular
and ntergranular and wers not llke those for ine
service fatlures. Fallure wis 308t rapid shen the
load was increased by 10,007 pel increments every

24 hours 43t an {nitlal 124ding of sbout 29,000
pste This Jf233% T3t relatad o nitresen atoms

in the metsl sigrating to dislocaticn sites and
blocking s dislocation *plpe” that aignt otherwise
provide & Tapld traasoort path for hydrogm. la
qratual loading, new dlslocstions were belleved to
be creeted In (nterior regions whare some hydrogen
had alrerdy penetrated because of pravicus dislo-
cations, thus provadirg new paths for hydrogen
trnport.

RICSICY CF WADGSIIM ALY

The effect of titsalus on the corrotion re-
sistance of ssonetium his been reported by Rnssian
sctontists (16] Tests were conducted in 3 peroent
BCl solution, he presence of 20.004 percant

b W e
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dissolved titanium Inirvased the corrosion resise
tance of ferrssillcon-extracted sagnesi by & face
tor of 3 to 0. Satursticn of electrolytic magresie
um with titanium increased 1ts corrosion resistance
by & factor of 15 to 20, presumsbly tecsuse of the
removal of 1rce.

TRy PAYET L BATE oY

Half-cell potentials have been messured by
the Mazine Engineering Labczatory for nlckel-base
superalicys, seversl pure metsls, nickei-chromlum
binary alloys, and teveral intermetalli: compounds
10 molten NaCl and NagS04 ot 1620 FLA1T) Platioum
was uted a4 the reference electrode. Potentials
for pure chromium and .iloys coneldining more then
19 wii chromium exhibited » sazked positive change
with time in the NaySCq, but only 2 slight positive
change in MaCl. The behsvior in NepSO¢ was correl-
Ated with the (ormetion of protective Cr203 ozlde
on the specimens, while that In NaCl was relsted to
the rapid sttack on chromium—contalning slleys in
thls mediim,

A sumsery TepcTt on the hot corrosion of
nickel=-base alloys hes Dbeen istued by Allfson
Division of General Motors.(18) Each test conststed
of 300 ¢ycles at 1720, 1800, 1900, or 2000 F. A
eycle consisted of & O0.%=minute sprey of 1 percent
todium sulfate solution between 1.0-airute heating
periodss A regresslon equation wes dertived mhich
Telated metal loss t3 alloy chemtstry, Quroaium
and alumirum wers beneflclal to corrosion resistance
wheress tungsiten and molybderm were detrimencal.
The order of decreasing corrosion resistance of
alloys studled wes FORL 163, IN-778MX, Alley 730C
+ X+ Y, Aloy 713 * Xz, Inco 717, Alloy 71X,
Mar-i42] (14.6Cr), IN~100, GMR<233, and Mar-#233,

One years' results of & s2udy of the hot
corrosion of nickel-base and cobalt-base superslloys
Mve been sumsarizes by General Edectric,(19) AY-
loys were exposed 300 to 1000 hours at 1400 to 2050
F to the exhaust gases {rom dlesel fuel {1XS) which
were injected with 5 pom sea salt. Sulfidation
was severe ot 1600 to 170 F, but was not a problem
At temperatures atove 1730 to 1800 ¥, premumadly
because N304 vaporizes at these temperatures. At
1600 to 1730 F, the commercial cobalt-base slloys
were ®OTe corrosion resistant than the comsercial
nlckel-oasr aiioyss he Dest alloys were X-& w0
dastetloy Xo The most corrosicn~iesistant cobalte
$233 «dll)s el 1900 to 2020 F were MELID-2-9 and «10.

At Genersl Electric, a mechaniss study of the
w0t eorrreten of stperilivyd In Dot Quses contsining
¥aCl and 507 led o the conclusion that hot corroe
slon wes the Tesult of incressed oxidation covied
by the rwmovil of ¢hromium from tne @ a( -’uh by
Uw formation of chromtum—rich sulfidesd20) As
these tulfides become oxidized, the sulfur penetrated
more deeply into the alloy, crssting susceptibility
ts faster oxidation in thelr wace. Alamimm, cerie
umy and titantiue additions to nickel-base sllovs
Teduced torrosion in some {nstancen, whireas carium,
lantharem, and yttzium were bensficis] in cobalte
Ddase slioys.

SRENCITH CF TITANIY
Sensxal

The English have studied the ignition snd
buming of titanium alloys in connection with fires

in the titaniue comoressor 31890s of qas tuzbine
enginesatsl) Sawe 33 vinary alloys were Inited In
crygen, iMe 1gnition tempersture of pure ti%nium
wes found to be 1417 C (2281 F). Significant cnanges
in ignltion tesoerstute due o alicying are vmn
narired delowe

Cifference from {gni~
tion Viluve for C. P,
LTS PR

Alloy Comeosition,
(3.

1.0 carbon ~“H
& copper *63
3 fron o
34 aclybderus -
6 nickel *63
Q.1 sulfur 8
0.3 silicon *8
2 siltcon *90
a4 tantalue *n
X tungstan 8
10 silver 54
13 copper il
42 asngenese 117
0.25 sulfue -7
12 tin ~113
2 tin ~107
31 zirconium -0

Although sluminmam {n titanium hed no signifl~
cant effect, the injection of <iuminum powder into
the stresm lowered the ignition temperatire v more
then 100 C, thus tending to confirs that fires in
titanim compressor dlades are cavsed by rutding
sgalnst debris from alustoum blades in esrller
1tages of the compressors

Stresa-Coxzoaton Crazking

The proceedings of the l~dey ssainer at
Battelle's Columbus Laboratesies on March 6, 1567,
dealing with accelerated crack propaqation in °
titanium has been issued by the Drfense Metals Ine
formation Center.(22) Tncluded are 19 informal
popers and discussions by participaats on the strese~
corrosion cTscking of titanium alleys by zadhenol,
halogenated hydrocarbon, and other tsiutions.

The corision dehavior of Ti-6A1-4¥ In come
aercisl Freon TF with and without 0.3 pem chlofine
gas has been studled by Aerospace Corporation,i23)
Netallographic analysis and aechanical-property
nedsurreents revesied no cracking after 72 hours®
exposure of welded and noawelded teneilz wpecimens
stressed to 80 percent of the 0,2 percent offset
yield strength.

The stress—corrosien=cracking behavior of
somd X0 commercisl titaniua alloys has been Jo=
terained by the Navel Ressarch Laborstesy to pro=
vide quideline inforsation end deteraine the wnder—
lying p les that sifect stress—carrosion
czmking.{24) Tests were conducoed 1n 3.5 percent
NaCl solution with precracked cantilever Dewm
tpecimans. Neld specimens were included In the proe
qtam, The Tesults indicated that there wes no
¢cozTelation detwsen merhanical properties end suse
coptibility to strescecorrosion cracking,

Fracue tugh and the str 1
cracking of welded l-inch thick titan{um—elloy
specimens has #lso been studled by the Naval Ree
search Laborstory.{23) The stressecorroston tests
were perforeed in 3.5 percant JaCl solution using

‘i
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—a.

antl.ever Desm specimers, Allcys

sluded T1-dAlads, Ii-bAlelMo, [1=bAletie
T1elAladVailo, 1127412000100, 12=TAYaDMO=l/,
Shiel3tm 2V, T1=7A1=2.90, and T1-8A1I00~
0.8, tere ald not acoear t0 be arv correls-
1100 Deteven fraclire LGNS 0nd $LTENCCTICIION=
craaing resistance of She materisis.

Studies on the effect of vdrogen and micre=
trycture on the stress=cerresion criseing of titan~
fum aliovs are centiruing st Couglas,ddl Differ-
et meunts of bvdrogen {27 Ind 100 tyw) were inttoe
duced 1n T1-8al-DMs=1Y st 1400, 1800, and 2000 F,
followed by an alr Quench. ISubsequent tests with
notehed tpecimens in amdient 3 pazcent NaCl soiuve
tion revesied that the 1600 F rolution trestment
was suscaptidle to stressecorTosion cracking ot
e Iverogen (oncentrations, but that the 1800
and X000 F trestments were nct.

The eorphology of stress-corrosicn cracks
tn L1tanlum allovs has Been studled by Dceing.i27)
Precracxed specimens were exposed tc J.3 percent
Mall ¢=lvticn. Comparisons of electron fracto-
Sraphs of cracks and electron micrograpns of the
structures 1n siphdebeta [1-8Al=Ulowi/ snd Ti-4Al-47
slloye revealed a clesvajye fallure in Ce alphs
phase and a ductile rvoture in the deta phase. Coe
plsnar dislocation arrangements were found in Tle
SAL4Y 904 T{-BAlelMoelY DUt NOt IR [{=dAlemto=)id,
which corzalated qualitatively with susceptibility
of these alloys to CIacking uncer thete exposure
conditions.

The stressecorrosion=cracking behavicr of
T1=8A1=o=1Y alloy in NoCl ard methanol s deing
studled at The Chlo State University.(e3) Siow
CIatk qrowth in precracked tensile=type specimens
occurred over a range of «960 to 2040 sv (SHE) {n
ssltmater, suggesting that hycrogen evolution (s
nOt @ necessary (3ctor in CcTack propagstions Cure
rent densities of 1.5 mw/ca? were ertisated during
the active propeqation of 4 rapidly advencing creck
1n wothinol-mater-1alt soluticn,

Tne influence of microstructure on the stress~
corrosion fracture. g;m in titanius slloys i3 being
stdied at Beclnq.L ) Results obtained with pro-
crscked notihed specimens 1n 3,9 percant NoCl solu~
tion indicated stress=corresion=<racking susceoti=
bt1ity in the oiohe prase in [1~3A1=ldoe1V, Ti~dAl-
47, 810 i1eadi=Ghowi¢, 1n marvensiw in T1=Die
2,350, 4nd In the deta pnase in T1-13V=11Cr=2A1.
Strese=corrosion=<racxing suscaptibiiity coculd not
be correlated with any one or combination of alcro~
structural festures. Ilmsunity to cracxing (st
1sast 1n the three immune phases of TledAlelMo-LY
alloy) sppeared to de related %o algh molybderum
and vanualum content and low sluainmue and
contant. Thus, e basic cracking mechnim was
concluded to be surtace controlled,

Bosing has slso used wodge~?orce losdieg of
centar—cracked dheet specimens to determine wnather
stressecorrosion cracking depends on an applied
crack=tip stresseintensity facter or on netesection
stresaes {0} With thir losding, cracx extension
caurses 8 decTeasing stresseintensisy factor st Ow
crack 21D, while the netesection stresses increase.
Thus, when the streis=corrosion crack growth is
arvestad In Wils specinen, the dependency on atress
intensity 1s Indicated. The stress intensity at
arzest for Ti-3Al-Ulo=1V 3llcy agresd weil with Kqee

vaiuee de*
creca &7

2aed br other tesrivies VAt
1o0 threstolds L Ioigs muLtizl

Reseszch on *“e strese=ccrision crss
rotched ti%anlum 17 temmeter i3 | nticLiog
Eivireering vadnretsrv, Jo Fess

1 aount of corerent T13Al srect
sesmater stress=corrosicna Cratalng
2¢ T3 war 1ncressed, the semsll
1o cracking alsy incresssd, The retuction of slami-
rman and Cxygen contants and toe 239l lcn of Liomere
shous bets statilizers supeiested N forasticn of
{13A1 470 (scroved the resistince of Ulinfum-
slumlmm sileys o cracking i~ seswster. MNincr
assditions of less then 0.0 percent of the eatectodd
forwers, nickel, 1zon, dnd 24~ge~ese, 17CTe0sed
the cracking seasitivity of TiaTAl-20d=ila, walle
e aiition of 0.07 percent caliadium mace this
same alloy resistant to craczing. A ainimm of
0,230 percent cxygen (n unalloyed titanim induced
cracking in seswmter.

Ay e antictr

The effect of high=sitl.ude sucersonic alre
{low cordltions cn the hot=sait cracaing of titanie
um E3s been lnvestizated st Lockheedande) Winde
tunnel tests were condusted for 4 L33l of 10 Pours!
expossre under 2ach 2.5 spersenic {liow corditions
2% 8 pressure ecuivalent % TC,00-ft aliltude anc
temoeratares of 600 and 700 F. Juolex-smealed
Ti-BAlaiMomi? and mifl=annesled Ti=tAled? alloys
were used in telf-stressed specimens. e reeLity
demonstrated that these simlated supersoniceflignt
conditions did not ellmlnate hot=salt cracxing.
Howsver, the ¢Tacking was not 2% severe 3s in static
laborarory tetts at the same teedersture, presumabdiy
becaute of e temoval of some of the 1.t Coating
by the high velocity alr.

A susmary report has been lisued by Northroo
on the hot=3alt stressecorrosion cracaing of Ti—4Al-
4¢, Ti-8AleDio=lv, Ti=1dV110redAl, Ti-AAl=bi=25n,
and T1-679 alloys.i33) A% 420 Fy inly stllesanesiod
T1-8A1=o=1V slloy ewnidited cracxlng. Ihresnold
values for ¢racking were found o be between 0,33
ard 0.50 of the yield strength at 330 F and tetween
0.29 and 0.49 of the yleld strenqgth at 80 F. AL
atress levels just above thresnold values, crack
mucleaticon tines were such longer with Lrermal
cycling than durlng con’irucus erpoture at tesoers-
Lires Studies on thre kinetlcs of the formaticn and
decompositicn of TiCly on Nall-costed titanlam ai-
levs Indicated the possidility of ellainating the
hot=s:lt cracxing of titanium ailoys sdove 320 F
by therssl Cycling in $uch 3 manner that e tine
at tesperature Lt less than that required to fom
T1C1 and that the tise 3t roam temoerature iy
greater than that required to decomoose iClz.
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